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Abstract of JP20001 56534 

PROBLEM TO BE SOLVED: To provide a 
solid-state laser excitation module where the 
excitation distribution is highly uniform, the end 
surface is not easily damaged because it does 
not have an end surface excitation type 
configuration, and the size is small enough to 
provide high degree of freedom to the 
configuration of a laser resonator. SOLUTION: 
In this module, the shape of the outer side 
surface 2d at the cross-section perpendicular 
to the longitudinal axis X of a solid laser rod 3 
is circular. This module has a tapered 
transparent block 2 where its radius is 
gradually smaller from the first end surface 2a 
towards the second end surface 2b, a solid- 
state laser rod 3 provided in a through hole 2e 
in the tapered transparent block 2, a 
semiconductor laser 4 for emitting excitation 
light from the first end surface 2a of the 
tapered transparent block 2, heat contacting 
means 5 provided between the solid laser rod 
3 and the inner side surface 2c of the tapered 
transparent block 2, and excitation light 
reflecting means 6 provided on the outer side 
surface 2d of the tapered transparent block 2. 
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2©^l ©4ffi}[S3 2 aS.O'^2©r-M-^jgH^'/n 7 f 
3 3 ©35 1 (DUm 3 3 a fclfrWCffiM U » 1 ©r-^ 

wa^n ? * 3 2 ©an ©Asas 32a so'^2 ©r- 
^^aw ^0^33011 ©jshs 3 3 a 1 ©?- 

-;*tf£2HJi7'P 7 * 3 2&C>1S2©r-^$jgBJ*P 7 

*3 3icmm%zAM$vz. 

[0095] mmzmk*. h#u— !fn? F3 4» 

1 ©r-^'t*jgBg*P 7*32 CDrtl»Mffl3 2 c 4 ©IB 
SO'Htt u -If p 7 F 3 4 m 2 © f - 7 W-fn-j-f 
3 3©rtfijffiij[g3 3 c i©fa(cgaw6nri^ 0 c©$ 

5 If? 1 R[>*® 2 ©f— /A'tfcSW "/a 7 * 3 

2 , 3 3 fcAtf Ltcmmytzm®. bfcmw i> — 9 a ■? f 

3»f 1 RO'm2©r— ^«2Wyn 7*3 

2, 3 3^ewr*. *fc. c©mjg»T^5wa&) L c 
«c*f o r aw****fs&> 6 % -5 . 
[0 0 9 6] Sita^S»t^K6 «. S 1 ©f—A$MW 
7'P 7*32 ©*fffiWJffi3 2 d RtfSf? 2 ©r- Atft§Bfl 
*P 7*33 O^fffliHiH 33d tcSW 6tfCl»S. C © 

ide^s e i j . 0 1 2 © f - ^ trasw ^ o 

7 *3 2. 3 3 KA3* U/dfijjy#£J5SttS. 

[0 0 9 7] C©J;5CC. C©§|$fe©ff^4©H#L,- 

t^aata^E: y^-)i/3ittt, pj-fl^©^ i 2 © 
■f-'^Kaw^n 7*32, 33 ip, -?-n-en©02 © 

Sffl 3 2 b , 3 3b #t*f|fi] UT <fc 5 tCfll&S tl 
T 1, » 4/cai), u - if 4 ©»*:H8K:itH*? c 4 # 
rr. K^A^-tJHflcu-if p 7 F 3 zmMbzM 



[ 0 0 9 8] C ommoWMA ©fflf* U— tf®$a 

^*-;V3 1 r«. *»©*« 1 4BI«&a*t>»€> 

[0 0 9 9 ] 

4^i*Wr*»l©«iSi. rtJBti^JHi*^^ 
l©^ffi4li!S J FI7^^2©Sffli. mi©Sffi©rt;S4 
^2 ©«[ii©rt^i £SgSLirji?L*ffM-f SrtfflWJli 
4. ^i©«il©?fiS]i^2©^i]©?fjai?r»r5 

U-tf n 7 F-©fi^|fii«**.6«b LfcE3*K*ttfr0-C& 
0 . fiT^ffi]«jtCiiil^^M-t'©rtiIiJffliJffl©A^ ?* 5 IT5 
1 ©Jgffi 6® 2 ©SMKbfc n X m~~Ch 0 - 

famcmummx-(Dmmm<Dj:z2frm 1 ©ms^ 

6»2©igffiiK:rriJ^^ {cofc3js-j-cfft*{c/hs < 
t£<DT~^ttMW7v > *i. r-^^@Hg*a y *© 
ffji?Uc|SC-fe»n^®ftU— !PPj Fi, r-^tfcSW 

*a 7 *©m i ©SDfi^6r-^-ttjiB;]-*p 7 ztcmm 

m AM $ it 4 U — tf £ . Sift U - +/ u 7 F £ r 
20 7 *©rtflB«IBi©BI«:«W6^fc«!l» 

fti!3MS£. f^«i^o, *©WffJffltc:|§W6n 

/cjsbitibtsft^s £ * «*. s «t o fc. u -if iae* 

U fcllfcejtAJfflgJtSiW*Sr©S9**« 0 jl L 6 

fiWfeHftu— ifa? mz&m? s?c$7. ijia*©® 

©5»«:» 0 il L & # 6@f* U - If » K©* 6 0 a# 
ffi]^6@ftU— !f'P 7 KKAWTSfc*. @f*P-1fP 

30 7 F©fi^^[fnicsa^fflrt{cfcw^i)e^ft'©^-S 

->iWmi-sa "j *©^ 1 ©«ffi/v>e».^2 ©»cbfc 
or«ift-4fj:*fcj5>. Hftu-tfos F©gf-^fS]{c 

*sw 5J3jiS7i-flj©^-g^«< r s c 4 #r * mmft 
ibt>, tit. mma\tm±-ti>ctubic s m^-^ 
*mw7o v *©m i <mwfrh?-~>ymwyri v * 
tcA»r syt«?). «©j; ^ ttffi[B©»fi©p B ijffiw&t> 

ilO^l**'**. ifc. ^*©J;^{cS)ia^ft^-r 
S^K*s«:t»fc«>. P>X** Ft?©f|5)tTK€-)!lC>-?o 

^g^s^i^cfe, «fni» F©^1© 

-If £«S©W]5J8© R EtiS^A * < ft 5 4 1» 5 3»**J* 
^„ a#u— lfP7 F©MfflJ:i3J£l>®«**T 

HfiEu— !fp^ K©s**ift»4tt»^4-r5@iR*r 

M^hhT— >-s*mW7vy *©?HIWJffl^P. 1 0* 

u— -ffp 7 F#i6r4j»*0<EWi*tcgfa*rsfc«). @ 

ftb-Hf p 7 F©ST^|S]4#.BM^(c*5t7 l €>@ftU 

so -if p 7 f n^m^^mkmmc^i> c twv$ 5 
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[ o loo] coWBccfcftar. r- ^flas^o 7 v 

(DW 1 ©*iffi©m&L^2©«©nmWrc*-2> 

[0101] co^QfjicJrtitf, T-^titmm-lnvV 
©35 1 ©Sffl©^Sy^2©jjSM©^J3*tiE^ft^-C 
A^JrMc, Sftu-ifj^^y^-ji^MsfcUfc© 10 
r. r-*^«jSHg-/u , ^©^Jlft^fJIfJlEtct:-- Yiy 

[0102] C©^(<:j;n«, -f— /^ttaw^o » i> 

Ifftr.jgiSf! 1 ©4Bffi*>6f&2©4BffiK|Sjj!p5fc OA:* 
otftd {CjjBfi-f Srffl i 6 ft 4 cfc 5 (C . lift U - If 

©SO{C-¥tfftr.ffiiCt- h^>*#BBST4C:£K:J: 20 
0, fiifi**«iRUteBi#u-ifa9 Fft^T-^*^ 

siJKSpm-r ^ c tafi-c ft . t - h -» i» jc x 6 r 

39! '/ v v V ©#&-$> fc-Fv>^icJ:£ nmt^B fc 

[0103] cOjfeiJBJCfctitf, ®ftu— if a 7 F©fi 
^■rS]WtcaEftffifffi©ff^r--^WJ^a 7 2© 
* 1 ©Srsffi t ID--T $> SttfftDtttKSW 7uyt>%, f- 
-^iKa^^o v *©# 1 ©SBSKRtt. 

is* . tittaw 7 p 7 * ©# {iwjutc saw & jt o k . 11 

ftU — ifJSjj&t^ 0fc©T\ tttKMUJT'a 30 

*©»n*Jil>«c < ft *) . Ai^©lftti»¥£iff< C 

[0104] Jrfttf. r~^t«j7'n 7 2 

©|l©fiIW©|$H««K. SftU-'tf 
©iS-t^^-^^^t/c©^, f— M-tfcS^-T'a 7 £ 
©^ 1 ©4Sffi#u>X©cfc5K:ilMBU fctKSWT'a 7 
^{cAWt/cW*fft©A*l«^rtffl'JCclSfffS/c 40 
*. I)it3;>t©iift#^ft< ft*h Sii37\:©$:ift$)$*1& 

[0105] ZtDftWiCMt. ¥*{*U— 9 s *. Eft 
Ix— »fp v F©fi#^J«l*^l>£ L-ClsHS^IftKSW 

5 J: 5 «: . sift u— tf rm* y * -j^Mottor . 
@f$ u - if a 7 F ©fi^7\fft i SOttft BSrt tc *stt 6 Mi 

[0106] c©ig3jiccj;^«, mm-mM-m^m 

*»6**J:^K, llftu— !fS)^y^"^*m^tfc 

©r, fflS3fesjt*m*^K^fiScrsci35s-c*sa6 so 
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[0 10 7] CGtfBWJCfcfttf. HStijfeR«*e««** 

h ft £ *fc 0 tc . Hft u - if .«§ * »/ » - ) 1 * Dt$ u © 
r\ ®fei) l cSWT«©SW$^ia<ftO. Siia^cD^JiX 
ft 

[0108] c©^KJ:hli. 
^*J£KTS#14*W-rSMI4*6ftSJ:^{c, Kft u 

— ^Sijtg^y a -;u*»ftSE0fc©r-. smftftmrntBL 

«*ar4EIW*fcA. ia^*©±ij-E*^< T-5.C 
[0109] co&fJJtcfcfttf. BS3tJK»-l i ®* I 'bv 
{£ L fc© r . JBie***aR-f 5 #tt* & ®£)fcJ5lW 

[01 10] cwftWJtJcf-iw:. f "^ttlfyo^ 
©JfBHIIffl** y > F > 7 EST' A 5 J: ^ St , [Sft p - if 
»jg--e^-^*fjt$Lfc©T, BWijbfts^-Attaiw 

xp 7 tomwimvfcm&tctb. ®®ft%><Di&-m 

[0111] C©^Hj3(Ccfc^(S:. f-^^Bfl^o^/; 

lata* s/ a - rt-*«at 0 fc©T . T-j^imm 

-Ju 7 ^©^(IWli-Cffifttafc*. SiiB#ft'©iSMK 

[0112] ccomMfczna. uftu— »/p7 k©u 
ai*«^> Kv^ffir^si^K, @ftb--tfijtd^y 
a-^*«s!cOfc©r\ a«a*3&sHf*u— t*av F©iJ 

[0 113] C©BBJ(cJ:ntf > r-A^^^n^ 
©Sff $ ASfflft U - If P 7 K ©ffi*fr* J: 0 ^ 2 C ^ ^ 
(c. Hftb— !f8^fcy*-/U*t»fiSt,fc©-c t Hftu 
— tfP7 F^©ae*©A-W.ftE{cj;5T. S)©^H 

ft b •••'/!' 7 KKAJHtsfc*. ae^©®^;j¥*is 

[0 1 14] c©ftB^5cj;n«. Hftb"if0 7 FifiY 
s Al, 0„*^^ FM^Ii L/ t r- /<Wan?B5? 

-Y^eftScfc^sc, @ftu— »rttte*^a- 
^*fltJsJtOfc©T?. f-^'waw^o ? ^©/a#T$*isi 

ft u — tf ci 7 F ©JSIff ^ J: 9>bZ<?ZCtWT*Z® 

[0 115] C©.^tcJ:n(S, Eftu-+fD7 F^Y 
3 A 1 s 0 1; . YL i F, . LiSrAIF, RUL 1 
CaAIF, ©0^©UTh^**X FWWiL. 7— 
/W7'n,^«gF, *6ft^<fc0iC, ElftU- 
•tfij@-tya-^*^tfc©-C, f "^*t^2Bj7'P 7 
* ©ffljf $ *@ft U - If P F ©IffiJr^ J: 0 'h $ < f 5 

[one] c©^wcj;ntf. mzmmmwiph 

ft 4 cfc 9 K . @ft u - y^-)^KL fc© 
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"C. f-^'W^o v 9 tmWv— if a 7 Ki®#S0 

[0 1 17] CQ&gjtcfcftK. »KJtt^K#E»lf*U- 
If a ? l ; '©«r r ^J; V'hS < . r-^'^jSfM^u » ?© 
HSt^J; 9 i>ffljf$% fit &s/ =» - >=*--/■ ;k&> 6 

6 s j; $ cc , @# u - -tfae* ^ * - ^«r*»iso /c© 

[0118] C©*WK<fctl«. iftMfg«^U- 
tfp v YOtmm& iJ/Jv* < , x-AtftfH^n 7 ^© 
fflft* J: F J ^*o»BMf*%^&i^ 9 ^ -jMc io 

6 ft 4 <fc 3 &C , @{$ U - If J&j&t V a - JU £fff $ 

Lfc©r. a*B^©^J|x^ ; &S<TSc 
[0119] cewfeijijK.fcfttf. Bflcu— »f a ? h'&B 

%. S&b-lfP v F©§Jffi4r-~^t>at^P *© 
0 1 2 ©ffijBS 4 ©IfflfcRW £ J: $ <<c . @ft u-if 

[0120] cvm^attiu, u 20 

£$$Ufc©T:\ T-~'<iKWJ}-7o-> ?4EIftU~+/P 

7 Ki©«UKIfi^©t0ia«cj:4ir^j4«?U'r*C 4*iT 

[0121] CO^Wcifttf, rtHiWSUtfcfffa 
SI104SB54. rtjaiiJ1-«i*WO»l©SiBi«Wff 

turn 2 ©«s 4 , m i ©su©rt ii 4 m 2 owso^jbi 
4 LnmiizMm-zpimwm £ . an ©»© 

J1-H 4 » 2 ©JBffi© if jg 4 £g,}£T £ MPJJffi 4 0 
H*n. rt(IiJiJffi4nffliJffli|ffi4^@^U'-tfU7 KO* 30 

©SSffiJctefc^risi-r**) . fi^ifijWtcSit&Srffi 

r©^iBJiiffl©A* 3 1 ©i»> 6SB 2 ©«cft 
^^KL-fciis-j'Ci'j tc/J> 3 < ft ^ fl£tK©SI 1 © r - ; < 
tfaHH^n 9^4, 35 1 ©T-"^"fy§Bjya vi>tm~ 
BtKt'h 0 . 312 ©4gffi#ar l Of-^ttlB^P 7 * 
©31 2 ©SB 4 *f |5J 0 Tfilt £ fH 2 ©ir ~ ^'WSW ^ 

^L/c©T\ f/©»*ZHgfCt|^-rc4*i 40 

[an comnommmm 1 «:j:&Hftu-if» 

fit i? * - ;i/*^-«»iHa-c* 4 . 
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[ 0 2 ] f -at* u - if* 6 ffin l tcm%<D&m<Dm 
m 3 ] mmm<oMtim&m(oft&&%k*: 

[05] 7-- AftM 7 a 9 ? ©^ 1 ©Sffitcft^M 
[0 6] r-M-«jgBil7'P j^osi (D^mcmi<D 
[0 7] C©ft^©3iiJS©ffj!incj;Sg]{tU--tfa 

v .a - jkdhjev - mmm r * * . 

[08] C©»nj©HJ!i©^SS2{c«fcSSIHtU— tf® 

[09] c ©nw©nis©mffi 3 fc j: s s# u -m 

[010] b- h v>^ir-^-Wi5^P'^4© 
[011] C©«9J©^*6©^!»4{Cj;4Bft:U— !f 

BMi*y a - ;b * >TsT mmmv h h . 
[012] i ©@»u— tf«ije*^»-Ji'%^ 

[H I 3 3 UMM l ©a* u -1f®)|a^t> * -;UD\M 
[014] fit*F!l2©ta{*U-1fij.Ja ; &^^-Jl'*^ 
[015] fie*t«2©Hi*U-1f®^^*-^©K 

1 , 11. 2 1, 3 1 H#u— !fBiB*ya-Jl/. 

2, 3 2. 2 2 f-^«KaW^Pt»^. 2a. 12 

a, 22a, 32a, 33a 131 ©48W. 2b, 12 

b, 2 2b, 3 2b, 33b m2©Sffl\ 2c. 12 

c, 22c, 32c, 33c ««. 2d, 12 

d, 22d, 32d, 33d WlWJffi, 2 e. 12 

e, 22e, 32e, 33e m»?L. 3 tf 
P?F. 3 c fflljffl. 4 ^*U— !f, 5 ^SM^ 

a. 6. g agftjsEum 7 tt^sw^p-^. 

8 Hffis/-;^S, 3 2 »l©f-w{t«aH8!/p 7 
3 312®f-^»n^ 1 X, Y 
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